Fourteen microsatellite DNA markers were developed for studies of gene flow in the Neotropical rain forest tree Virola surinamensis. The loci were unlinked and polymorphic in a sample of 21 individuals, with two to 10 alleles per locus and observed heterozygosity ranging from 0.14 to 0.76. The overall exclusion probability (0.997) indicates high resolution for parentage-based analyses of gene flow.
Virola surinamensis (Neotropical nutmeg) is a dioecious shade-tolerant tree of rain forests in lower Central America to the Amazon basin, with disjunct populations in the Antilles (Croat 1978) . In Panama, V. surinamensis is strongly associated with moist slopes and streams (Harms et al. 2001) . The flowers are insect pollinated, although the taxonomic identity of the pollinators remains unknown. Large frugivorous birds (e.g. toucans and guans) and monkeys disperse the arillate seeds (Howe et al. 1985) .
Virola surinamensis contains alkaloidal compounds that have evolved as defences against pathogens and herbivores, and which are used by Native Americans for medicine and shamanism (Schultes & Raffauf 1990) . Virola surinamensis is also a model species for studies on how seed dispersal and pathogens impact the demographic dynamics of tropical trees (e.g. Howe et al. 1985) . Microsatellite DNA markers previously developed for Virola flexuosa (Holbrook et al. 2006) were not transferable to V. surinamensis (C. Dick, unpublished). We developed microsatellite loci for V. surinamensis to characterize gene flow and regional genetic structure in this species.
DNA was extracted (DNeasy Plant kit; Qiagen Corporation) from one V. surinamensis tree (plot ID # 371) from the forest dynamics plot (FDP) of Barro Colorado Island (BCI), Panama. DNA was twice enriched for simple sequence repeats [(AG) 12 , (TG) 12 , (AAC) 6 , (AAG) 8 , (AAT) 12 , (ACT) 12 , (ATC) 8 ] using the methods of Glenn & Schable (2005) . Polymerase chain reaction (PCR) products were ligated to a plasmid vector using the TOPO TA Cloning Kit (Invitrogen Corporation). Plasmid inserts were amplified and sequenced (ABI Model 3730 Sequencer). Twenty-seven of the 62 sequenced clones (43%) contained microsatellites. Primers were designed using the software OligoCalc (Kibbe 2007) . Polymorphism was screened in 21 mapped individuals from the 50 ha FDP of BCI, Panama (Croat 1978) for 21 primer pairs including seven primer pairs developed for Virola multiflora and Virola sebifera (Draheim et al., unpublished) . PCR was carried out in a volume of 10 lL containing~30 ng of template DNA, 1· PCR buffer (Promega), a primer-specific MgCl 2 concentration (Table 1) , 0.2 mm of each dNTP, 1 U Taq polymerase (GoTaq, Promega) and 0.2 lm of each primer (Table 1) . PCR for Vsur33, Vsur2-58 and Vsur2-58 included 25 lg ⁄ mL of BSA. The thermal cycle began with a 4-min denaturation step at 95°C, followed by 35 cycles of 30 s at 95°C, 40 s at a primer-specific annealing temperature (Table 1) , and 60 s at 72°C, and a final extension at 72°C for 10 min (Table 1) . Forward or reverse primers were labelled with FAM, HEX or TAM-RA in the 5¢ end (see Table 1 ). Fourteen of the 21 loci were polymorphic in V. surinamensis (Table 1 ). The 14 primer pairs generated easily scored amplification products of the expected size across all tested individuals. Amplified products were genotyped on an ABI 3730 Sequencer and analysed using GeneMaker v. 1.75 (SoftGenetics Corporation).
The program GENEPOP v. 3.4 (Raymond & Rousset 1995) was used to calculate the mean number of alleles (N A ), and observed (H O ) and expected (H E ) heterozygosities for each locus and over all loci. Deviations from Hardy-Weinberg (HW) and tests for linkage disequilibrium were evaluated using Fisher's exact tests and sequential Bonferroni corrections. The probability of null alleles was calculated using the MICRO-CHECKER (Oosterhout et al. 2004) . Exclusion probability was calculated using GENALEX v. 6 (Peakall & Smouse 2006) . MICRO-CHECKER indicated that locus Vsur45 could exhibit null alleles; however, null allele frequency was not significant (P > 0.05). Hardy-Weinberg probability tests revealed no significant deviations from expected genotype proportions (P > 0.004). There was no evidence of linkage disequilibrium among loci (P > 0.001) after corrections for multiple tests. The multi-locus exclusion probability was 0.997 indicating high information content for parentage-based analyses of gene flow. 
